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Normal soils with a good percentage of organic matter contain, on
the average, from two million to two hundred million bacteria per
gram. Heavily manured soils may contain more, poor soils less.
Manure and sewerage may contain a great many more.

Cell structure. The bacteria are small masses of protoplasm
without chlorophyll, surrounded by cell walls. The bacteria do not
possess nuclei such as are found in higher plants, but many of them
contain granules which have staining properties resembling those of
chromatin (Fig. 413).
In many cases these
granules are scattered
throughout the cell,
while single spherical,
spiral, or zigzag struc-
tures have been de-
scribed in some bacte-
ria. The question as to
whether or not the bac-
teria have nuclei seems
to depend largely on
the definition given for
a nucleus. If the term
nucleus is confined to
those highly organized
nuclei which divide mi-
totically, then the bac-
teria do not appear to have nuclei. If, on the other hand, granules
which have staining properties resembling those of chromatin may
be regarded as nuclei, some bacteria possess such structures. Cer-
tainly the bacteria do not seem to possess anything that resembles
a typical nucleus.

A few of the cocci and many of the bacilli and spirilla have very
small, delicate, threadlike processes known as flagella (Figs. 411,
412). The movements of these flagella give the bacteria the power
of locomotion.

The small size of the bacteria makes their structure difficult to
observe, and the flagella are so minute and delicate that there is
still considerable debate as to the presence or absence of flagella

FIG, 413. Internal structure of bacteria
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